Introduction {#sec0001}
============

Human visceral leishmaniasis (VL) or kala-azar is a life-threatening protozoan disease caused by parasites belonging to the *Leishmania donovani* complex.[@bib0001] More than 550 million people worldwide are at risk of developing the disease that is transmitted by the bite of a phlebotomine sand fly. The parasite targets tissue macrophages, leading to the typical manifestations of chronic fever, hepatosplenomegaly, and pancytopenia. VL is fatal if left untreated. In the Indian subcontinent and Eastern Africa, VL is caused by *L donovani*, and it is transmission is anthroponotic.[@bib0001]

Globally, the VL-HIV co-infection rate is estimated to be 2% to 9% in endemic areas but can reach more than 15% in some parts of northwest Ethiopia.[@bib0002]^,^[@bib0003] More than 2500 VL cases are reported annually in Ethiopia, but underreporting seems likely.[@bib0004] High treatment failure rates, a slow response to treatment, high mortality, multiple relapse, and atypical presentations are some of the common challenges in patients with VL-HIV co-infection.[@bib0003]^,^[@bib0005], [@bib0007], [@bib0007] The main risk factors for relapse are a previous episode of VL and low CD4 count. The initiation of antiretroviral therapy (ART) and secondary prophylaxis can improve the relapse-free survival.[@bib0003]^,^[@bib0008]^,^[@bib0009]

Despite the increasing availability of VL drugs, ART and secondary prophylaxis, clinicians are confronted with HIV and other immunosuppressed patients developing multiple relapses, which present with substantial therapeutic challenges. Only a few case reports on multiple VL-HIV relapses have been published, mainly from Europe where *L infantum* is endemic.[@bib00010]^,^[@bib00011] As to *L donovani*, we found 1 single case report from India[@bib00012] and none from East Africa. Consequently, we lack data on how HIV patients with multiple VL relapse present clinically, and whether they continue to respond to currently available medicines. Given their repeated and prolonged exposure to various antileishmanial drugs, such cases could represent a source and reservoir of drug-resistant parasites. Here, we report 12 cases of HIV patients with frequent (\>3 episodes) VL relapses of which at least 2 were treated at Leishmaniasis Research and Treatment Center (LRTC) in Gondar, Ethiopia.

Methods {#sec0002}
=======

Study setting {#sec0003}
-------------

This study was carried out at LRTC of the University of Gondar. LRTC was established in collaboration to Drug for Neglected Diseases initiative in 2005. It is among the main VL treatment and clinical trial sites in northwest Ethiopia. A total of 300 to 400 VL patients are treated every year. The average HIV co-infection rate from monthly reports of the center ranges from 10% to 20%. It is run by Good Clinical Practice trained doctors, nurses, and other supportive staff. The laboratory technologists are also trained on Good Clinical Laboratory Practice. Standard operating procedures are in place. Monitoring and supervisions are conducted from time to time by sponsors and regulatory authorities. The paper medical records of treated patients are archived in the center. Anti-*Leishmania* medicines are available through supportive organizations such as Drug for Neglected Diseases initiative, Medecins san Frontieres, and the World Health Organization.

Study design and population {#sec0004}
---------------------------

A retrospective, cohort, descriptive study was conducted entailing the medical records of HIV patients with frequent VL relapse (\>3 episodes) and who have been treated at least 2 times at LRTC between June 2012 and June 2016.

VL diagnosis, treatment, and follow-up {#sec0005}
--------------------------------------

At LRTC, VL is diagnosed by demonstration of the amastigote form of the parasites in spleen or bone marrow aspiration (70% and 30%, respectively).[@bib00013] Splenic aspiration has a high diagnostic yield (93%--99%) and is the technique of choice. Bone marrow aspiration is used in case of contraindications for splenic aspiration.[@bib00014] Parasite quantification is carried out according to grading of the World Health Organization technical report.[@bib00015]

The first-line regimen for VL was 17 days of sodium stibogluconate (SSG) and paromomycin (PM) injections. For VL patients with HIV co-infection, liposomal amphotericin B (L-AmpB) (30--40 mg/kg over 12 or 24 days) was preferably used for safety reasons.[@bib00014]^,^[@bib00015] However, when there was scarcity of L-AmpB, SSG with or without PM combination might be used. Often, L-AmpB was reserved for the most severely sick patients. More recently, L-AmpB was used in combination with miltefosine PO for 28 days. In exceptional situations, unresponsive patients have been treated, on compassionate grounds, with pentamidine (4 mg/kg for 15 doses on alternative days), available through pentamidine secondary prophylaxis clinical trial.[@bib00016]^,^[@bib00017] Pentamidine secondary prophylaxis trial was done to prevent VL relapse in HIV patients with low CD4 count while being on ART after initial cure of VL using monthly administration of pentamidine. Patients are appointed for regular follow-up every 3 months in the first year of treatment or earlier if they become symptomatic.

HIV diagnosis, treatment, and follow-up {#sec0006}
---------------------------------------

According to the Ethiopian national guideline, HIV screening is done in all outpatient and inpatient departments of the hospital. All VL patients diagnosed with HIV will be started on ART. During VL treatment patient will be linked to the ART clinic in the hospital, where they will get adherence counseling, ART dispensing, CD4 and viral load measurement, social support, and referrals if needed.[@bib00018] HIV viral load testing was not readily available and was done when resources allowed.

Data and statistical analysis {#sec0007}
-----------------------------

Medical chart number of HIV VL patients treated at LRTC were extracted from a paper leishmaniasis registration book. Using their chart number, paper medical charts were collected from the chart room, located at LRTC. From these medical charts, preset data variables on sociodemographic characteristics, clinical and laboratory profile, and treatment history of each patient was collected and entered into an Excel (Microsoft Corp, Redmond, Washington) sheet. The treating physicians (RM, HF, ED, and TM) interchangeably enter or double-check data entered in to Excel sheet for consistency and completeness compared with the paper medical records Descriptive analysis was done using frequency and percentages. The median and interquartile range (IQR) were calculated for numeric variables. Graphs were made using Excel version 15.

Ethical considerations {#sec0008}
----------------------

Ethical approval and waiver for consent was obtained from the institutional review board of University of Gondar to use this retrospective data from the medical charts of patients. The treating physicians, who are also the authors of this article, handled the patient data confidentially at all stages of the study.

Results {#sec0009}
=======

Over a 4-year period (from 2012 to 2016), completed records of 12 VL-HIV co-infected patients with more than 2 episodes of VL were found. These accounted for 48 treatment episodes. An illustrative case of typical frequent relapse is described in detail in the sections that follow, highlighting key features that are common to all the other patients.

Illustrative case {#sec0010}
-----------------

The first presentation of a 42-year-old male patient with HIV to the LRTC was in June 2012. He gave history of 2 VL treatments in the past, in 1996 and 1997. He was on ART (ie, tenofovir, lamivudine, and efavirenz) starting in 2008. Besides that, his medical history was unremarkable.

At presentation to LRTC, he had painless, nodular skin lesions involving the face and upper extremities, predominantly at the tip of the nose and on the elbows. On clinical examination, splenomegaly of 6 cm and multiple nodular lesions over the face and upper extremities was found.[@bib0006] Microscopy from the skin lesions as well as a spleen aspirate showed *L donovani* bodies with a load of 6+. With this, second VL relapse (ie, the third VL episode) was diagnosed. At this diagnosis, his CD4 count was 72 cells/µL. After receiving 2 months of SSG treatment, he showed clinical improvement (eg, weight gain and spleen regression), the CD4 count increased to 116 cells/µL, there were no parasites in his bone marrow aspiration (spleen was not palpable) (see [Figure 1](#fig0001){ref-type="fig"}).Figure 1Evolution of CD4 count, spleen size, and *Leishmania* parasite grade during 7 visceral leishmaniasis (VL) relapses in an HIV co-infected patient. A = L-AmpB; A/M = A and M in combination therapy; A, SSG = first treatment course of L-AmpB followed by treatment with SSG; L-AmpB = liposomal amphotericin B; M = miltefosine; P = pentamidine; PM = paromomycin; SSG = sodium stiboglucinate. The arrow denotes use of antiretroviral treatment (ART).Figure 1

Recruited into a clinical trial, the patient started to receive monthly pentamidine as a secondary prophylaxis after his initial cure for this episode of VL. On 3-month follow-up, enlarged spleen to a size of 6 cm below the coastal margin was detected. Otherwise, he did not have any subjective complaints and rather had increased hemoglobin (from 24.7 mg/dL to 38.0 mg/dL) and white blood cell count (from 1800/µL to 2900/µL) compared with the values at discharge. However, the splenic aspiration revealed 6+ grade LD bodies and the fourth VL episode was diagnosed. After treatment with L-AmpB and miltefosine combination therapy for 1 month, he was discharged cured (ie, repeat bone marrow aspirate showed no parasite), and nonpalpable spleen. The end of VL treatment, CD4 cell count was 295 cells/µL. The pentamidine prophylaxis was not continued.

After a relapse-free period of 5 months, during his routine follow-up visit, a splenomegaly of 10 cm was detected again. The spleen aspirate showed a grade +6 LD bodies when fifth VL episode of VL was diagnosed. At this time the CD4 count declined to 109 cells/µL. The patient was treated for 1 month with L-AmpB and showed only partial response with parasite grade decreased to 3+ on bone marrow aspiration. The treatment was continued with SSG/PM combination therapy for 17 days. Parasitological cure was achieved, the spleen was not palpable, and the CD4 increased to 131 cells/µL.

Four months after discharge, he presented with his sixth episode, again with a 6+ parasite grade, and CD4 count of 159 cells/µL. Treatment was started with SSG and changed to L-AmpB after 9 days due to increased creatinine levels. After 2 months of treatment with L-AmpB (2 courses of 40 mg/kg), the patient was cured and discharged with a CD4 count of 257 cells/µL. At this stage, HIV viral load test was done and it was undetectable.

After 8 relapse-free months, he presented again with no clinical symptoms but a splenomegaly of 8 cm below the costal margin. With parasite levels of 1+ in spleen aspirate at this time, he was treated for his seventh episode of VL. The CD4 count was 129 cells/µL before treatment for this episode. After 1 month of L-AmpB treatment, the parasite grade increased to 6+. The treatment with L-AmpB was prolonged for 1 more month. Although combination treatment with miltefonsine was planned, the latter medicine was not available at that time. Two months of treatment decreased the parasite grade to 1+. At this time, miltefosine was available and treatment continued in combination with L-AmpB to achieve parasitological cure. However, bone marrow parasite grade was 2+ after 1 month of the combination therapy requiring an additional month of treatment with the combination regimen before achieving parasitological cure. The CD4 count at end of this extended treatment episode was 305 cells/µL.

Three months after discharge, he presented again with splenomegaly of 6 cm, a 1+ parasite grade on spleen aspiration and a CD4 count of 146 cells/µL (eighth VL episode). He received 2 months of L-AmpB and miltefosine combination therapy and was discharged with non palpable spleen, no LD bodies on test of cure from bone marrow and a CD4 count of 346 cells/µL.

After 9 months, the patient presented again with splenomegaly of 9 cm and drop in his CD4 count to 149 cells/µL for his ninth episode of VL. During this episode he took 15 doses of 4 mg/kg pentamidine followed by L-AmpB and miltefosine treatment. The patient was discharged in May 2016 with nonpalpable spleen, improved hematogram, and CD4 count of 260 cells/µL.

Case series {#sec0011}
-----------

In our cohort 12 patients had a total of 48 episodes, with the number of episodes ranging from 3 (n = 2) to 9 (n = 2) and with a median of 5 episodes (IQR, 4--8 episodes) per patient. The median age at first VL diagnosis was 31 years (IQR, 29.5--41 years) and all patients were men.

Relapse typically occurred in the first year after treatment of an episode of VL, with a median of 5 months (IQR, 3--5.5 months). Although splenomegaly was present in 98% (47 out of 48) of the episodes, spiking fever and other typical VL symptoms (such as weight loss) where absent in 33.3% (16 out 48) of the episodes. In 66.6% of the episodes, VL diagnosis was only suspected based on splenomegaly, altered hemogram, and/or declining CD4 counts. Treatment was typically associated with increases in the white blood cell count, the hematocrit, and the CD4 count. Tissue parasite counts at VL diagnosis were high, with a median of 6+ (IQR, 5+ to 6+).

Out of 48 episodes, baseline CD4 counts were available during the 41 episodes, with a value above 200 cells/µL in only 2 of the occasions. End of treatment CD4 count was available for the 39 episodes, with a value above 200 cells/µL in 15 occasions ([Table 1](#tbl0001){ref-type="table"}). The median increase in CD4 count after treatment episode was 68 cells/µL (IQR, 27.5--129.5 cells/µL). Nine patients were on ART when diagnosed with VL for the first time at our center, and 3 patients started ART after they started VL treatment. In 2 cases, ART was changed to second line for virologically confirmed first-line treatment failure according to the national ART guidelines. Four other patients were found to have an undetectable viral load, 3 had high viral load (\>1 million copies/mL) but were not changed to second-line ART (during the study period), and 3 were not tested (during the study period). In this cohort, only 1 patient received pentamidine as a secondary prophylaxis made available through a clinical trial after parasitological cure.Table 1Overview of clinical and laboratory features, and treatment (Tx) details of patients with multiple visceral leishmaniasis protozoan disease relapses, Gondar, Ethiopia, 2012-2016.[⁎](#tb1fn1){ref-type="table-fn"}Table 1Patient No.No. of episodesNo. of episodes with feverPretreatment CD4 count (cells/µL)CD4 change with Tx (cells/µL)Median No. of WBC change with Tx (cells/µL)HCT change with Tx (%)Tx used at the site[†](#tb1fn2){ref-type="table-fn"}Median No. of courses of treatmentDuration between episodes (mo)190137 (114 to 148)120 (60 to 164)11001.7 (--3.5 to 4.6)SSG; A/M; (A, SSG/PM); (SSG, A); (A, A/M); A/M; (P, A/M)25 (3 to 6.5)24057 (57-57)23 (23- 23)40011.9 (9.3-23.0)(SSG, A/M); A/M; (A/M, A)28 (6.5 to 9.0)384137 (105 to 180)79 (35 to 130)24502.25 (--1.9 to --6.5)SSG; (A, SSG, A/M); (A, A/M); A/M; (A/M, SSG); A/M; P25 (3.2 to 9.7)49348 (40 to 56)Uk--900--9.15 (--12 to --5)(A, A/M, SSG/A); (A/M, SSG); (A/M/SSG); (A/M, P)38 (6.7 to 9.5)551UkUk55007.3 (7.3 to 7.3)(SSG, A); A/M1.67 (5.3 to 7.8)65448 (36 to 55)11 (--32 to --31)13004.6 (--5.3 to --7.5)(SSG, A/M); A; (A/M, A)(A, A/M); A/M23 (3.0)7555 (4 to 7)22 (9 to 32)13003.4 (--8.6 to 9.7)SSG/PM; A/M; A/M; A/M13 (3.0 to 4.0)84469 (64 to 72)94 (82 to 180)15003.4 (2.5 to 4.0)A/M; A/M; A/M; (A/M, SSG)21 (0.7 to 1.7)98391 (46 to 96)79 (53 to 105)2700--10.4 (--24.3 to --4)A/M; (A/M, SSG); SSG25 (4.5 to 6.0)1033123 (88 to 126)85(73 to 86)12001.4 (--4 to 1.7)A/M; A/M; A/M23 (1.5 to 3.5)115294 (81 to 94)67 (45 to 146)15000.1 (--1.1 to 0.5)(A, A/M); A/M; SSG33 (1.5 to 3.5)1233115 (74 to 124)196 (139 to 230)10006.3 (5.7 to 8.3)A; A/M; A/M17 (3.5 to 10.0)[^1][^2][^3]

In 30 of the episodes, a single course of treatment; that is, up to 1 month duration was used. The regimens were L-AmpB in 3, L-AmpB and miltefosine combination in 21, antimonials in 4, and pentamidine in 2 of the VL episodes. In the remaining 18 episodes, 2 or 3 courses of treatment (more than 1 month duration) were required to achieve cure. These included treatment with L-AmpB monotherapy followed by SSG. Among all 48 episodes, only 13 episodes attained an initial cure with the standard course of treatment (1 month duration). Most episodes (72.9% \[35 out of 48\]) required longer duration of treatment, with a median of 2 months (IQR, 2--2 months) ([Table 1](#tbl0001){ref-type="table"}).

Discussion {#sec0012}
==========

In this case series we describe a subgroup of VL-HIV patients presenting with repeated relapses, despite achieving initial parasitological cure with antileishmanial treatments and initiation of ART. For patients in our cohort, the clinical presentation was not typical for patients who present with first episode of VL. Fever was only seen in 66.6% of patients, whereas most patients (95.7%) who present with first episode of VL have fever.[@bib00019] Almost all patients (98%) presented with gradually increasing spleen size. Whether this indicates a form of primary immunological deficit of the host---leading to the multiple relapses---or a kind of tolerance toward the parasite, requires more research.

An interesting feature was that around 40% of patients were discharged with a CD4 count ≥200 cells/µL---a level considered to provide some protection against relapse---but nevertheless they returned with a relapse and decreased CD4 counts. Typically, a clear increase in CD4 counts was seen after VL treatment. This most likely relates to the fact that VL can induce lymphocytopenia, although it could also be related to immunological changes in VL that may lead to an increased HIV-related destruction of CD4 cells because VL and HIV have been known to mutually reinforce each other.[@bib0002]

Thirty-five out of 48 (72.9%) episodes were treated with combination and multiple courses of drugs. Although, L-AmpB and miltefosine were preferred for safety reasons, these have limited availability (at least during the study period) in our context and moreover, seem to be insufficiently effective in some situations. Treatment duration to achieve parasitological cure was generally long (on average 2 months) compared with the length of treatment duration in nonrelapsing patients, which is 1 month. Moreover, the effect of repeated exposure to multiple different drugs on the parasite is not well known. A major concern is that the repeated treatment with the same drugs could lead to emergence of drug resistance. As transmission is considered to be anthroponotic in East Africa, emerging resistance in HIV co-infected patients could potentially spread more widely to the general population. We did not observe a progressive decrease in treatment response across the different episodes, although patients require prolonged treatment to achieve cure. This requires detailed longitudinal studies on the genotypic and phenotypic characterization of parasites in HIV patients undergoing repeated and prolonged treatment for VL. Phenotypic studies have only been reported from *L infantum* endemic regions in Europe. Although 1 study reported decreased drug sensitivity toward amphotericin B after repeated treatment courses,[@bib00020] this was not confirmed in other studies.[@bib00021]^,^[@bib00022]

Even after achieving fair CD4 count levels and HIV virological suppression, these patients do not keep the parasite under control, even months after initiation of ART. Therefore, immunological studies on why these patients continue to relapse are required and a better understanding of the immunological processes driving to escape parasite control need to be developed. Our results indicate the need for effective secondary prophylaxis in such patients. Pentamidine was found effective, safe, and feasible to reduce relapse rates in a study in Ethiopia.[@bib00016]^,^[@bib00017] However, in this study, prophylaxis was discontinued once relapse---the main outcome---had occurred. Whether continuing pentamidine secondary prophylaxis, despite the development of relapse while on the prophylaxis, has any value in such patients requires further study. Alternatively, other anti-*Leishmania* drugs could be used for secondary prophylaxis for such patients. However, the currently available other anti-*Leishmania* medicines are used for first or second line treatment in East Africa. Therefore, this strategy could entail the risk of promoting the emergence of drug resistance against the key drugs, which could then spread more widely, compromising the efficacy of the currently used VL drugs in East Africa. This is why for East Africa, pentamidine was used for secondary prophylaxis in the above-mentioned studies because it is currently not used for first- or second-line VL treatment.

Combined with the fact that patients with frequent relapse had relatively few clinical symptoms, this raises the question whether these patients should be treated each time when presenting with splenomegaly and parasitologically confirmed relapse. To treat or not has been a recurring discussion amongst clinicians caring for patients with multiple relapses as described in this article. On one hand, it might feel useless to treat patients coming back every few months with a VL relapse until parasitological cure, knowing the patient to relapse again too soon. On the other hand, there are also a number of considerations that favor of treating patients with LV. Historically, most patients in whom treatment was withheld often showed deterioration of the clinical condition over time. In some cases, VL progressed over time. Others displayed persistently low CD4 counts and subsequently presented with other opportunistic infections such as tuberculosis, chronic diarrheal diseases, and cryptococcal meningitis. Thus, early detection of relapse and treatment might be preferable. We admit that these statements are based on our limited personal experience and discussions on this problematic issue with experts around the world would be useful.

Active chronic form of VL has been described using molecular diagnosis and culture for *Leishmania* in immune-compromised patients after demonstration of the persistent multiplication of the parasite both during asymptomatic period and clinical episodes of endemic disease.[@bib00010] Thus, despite the parasitological cure demonstrated on microscopy in these patients, there is high possibility of ongoing multiplication of the parasite during what seemed to be disease-free period. Whether prolonged treatment after achieving parasitological cure---to achieve a deeper cure---combined with secondary prophylaxis has an additional value also remains unknown. Whereas randomized controlled trials might provide an answer here, the fact that such patients are relatively rare might require multisite or multicountry studies. Whether or not withholding treatment is ethical must certainly be discussed carefully when engaging in such a study.

The strengths of our study relate to the fact that because it was conducted in a clinical research center with Good Clinical Practice experience and the quality of the data collected was good. There are several important limitations to the study. First, it only provides information on patients deciding to re-present to our center, therefore we cannot claim that patients in our study are necessarily representative for all VL-HIV co-infected patients with multiple relapses in Ethiopia. Second, treatment was not standardized but also depended on the availability of drugs, and secondary prophylaxis was only provided to 1 patient who was enrolled in an ongoing trial by then. Third, drug resistance studies would have enriched our findings, as well as identifying the genotypic characterization of the parasites to assess the prevalence of reinfection versus relapse caused by the same parasite. Fourth, HIV viral load could not be monitored routinely due to the limited availability of the service. Fifth, there is no adherence check for ART after discharge, which may be responsible for the CD4 decline and the frequency of relapse.

Conclusions {#sec0013}
===========

With multiple relapses of VL in HIV co-infected patients, fever was not a prominent clinical feature. Most patients presented with gradually increasing spleen size and no other apparent symptom or sign. This may lead to miss diagnosis and/or delayed diagnosis. Whether to treat each relapse episode of VL in HIV patients presenting with multiple parasitologically confirmed VL remains unclear and requires further systematic studies. If left untreated, VL is universally fatal. However, when treated, such patients require combination drugs and prolonged VL treatment to achieve parasitological cure. Repeated drug exposure carries a risk of drug resistance.
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[^1]: A = Liposomal amphotericin B; LRTC = Leishmaniasis Research and Treatment Center; M = miltefosine; P = pentamidine; PM = paromomycin; SSG = sodium stibogluconate; Uk = unknown.

[^2]: Unless otherwise noted, values are presented as median (interquartile range).

[^3]: Tx given for each episode is separated by a semi-colon and if more than 1 Tx regimen was given during an episode, these are grouped by parenthesis. For example, SSG; A/M; (A, SSG/PM); refers to a patient who received SSG during the first episode, A/miltefosine during the second episode, and was treated during the third episode with A monotherapy, followed by Tx with SSG/PM combination therapy.
